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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a leukemia cell 
proliferation inhibiting agent containing an antisense 
oligonucleotide derivative. 
SOLUTION: This agent contains an antisense 
oligonucleotide derivative of the formula (X is O, S, a 
lower alkyl, a primary amine or a secondary amine; Y is O 
or S; Z is H or OH; B is adenine, guanine, thymine or 
cytosine when Z is H and is adenine, guanine, uracil or 
cytosine when Z is OH; R is H, dimethoxytrityl or a lower 
alkyl; (n) is 7-28) against a Wilms tumor gene (WT1). The 
antisense oligonucleotide derivative is e.g. a substance 
against WT1 of e.g. the transcription capping site, 
translation initiation region, exon or intron. It is 
administered by oral administration, intramuscular 
injection, intraperitoneal administration, endodermic 
injection, subcutaneous injection, intravenous infusion, 
introarterial infusion, intrarectal administration, etc. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Leukemia-celhgrowth inhibitor containing an antisense oligonucleotide derivative to a 
Wilms' tumor gene (WT1). 

[Claim 2]The leukemia-cell-growth inhibitor according to claim 1 in which said antisense 
oligonucleotide derivative is the antisense oligonucleotide to at least nine nucleotides which a 
transfer capping site of a Wilms' tumor gene follows. 

[Claim 3]Said antisense oligonucleotide derivative is following base sequence:5'- 
AGGGTCGAATGCGGTGGG-3' (an array number: 2) or 5-TCAAATAAGAGGGGCCGG-3' (an 
array number: 4). 

The leukemia-cell-growth inhibitor according to claim 2 which *+**. 
[Claim 4]The leukemia-cell-growth inhibitor according to claim 1 in which said antisense 
oligonucleotide derivative is the antisense oligonucleotide to at least nine nucleotides which an 
initiation field of a Wilms' tumor gene follows. 

[Claim 5]Said antisense oligonucleotide is following base sequence:5'- 

GTCGGAGCCCATTTGCTG-3' (an array number: 6). 

The leukemia-cell-growth inhibitor according to claim 4 which ****. 

[Claim 6]The leukemia-cell-growth inhibitor according to claim 1 in which said antisense 

oligonucleotide derivative is the antisense oligonucleotide corresponding to at least nine 

continuous nucleotides in an exon of a Wilms' tumor gene. 

[Claim 7]The leukemia-cell-growth inhibitor according to claim 6 in which said exon is the 6th 
exon. 

[Claim 8]Said antisense oligonucleotide derivative is following base sequence:5'- 

CGTTGTGTGGTTATCGCT-3' (an array number: 8). 

The leukemia-cell-growth inhibitor according to claim 7 which ****. 



[Translation done.] 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to leukemia-cell-growth inhibitor containing an 

antisense oligonucleotide derivative. 

[0002] 

[Description of the Prior Art]Wilms (Wilms) A tumor is a child renal tumor produced by 
inactivation of both the alleles of the Wilms' tumor gene (WT1 ) located in the chromosome 1 1 p1 3 
(Call KMet al., Cell 60:509, 1990). the coding region (D. — AHaber et al..) containing non-code 
upper stream arrangement [ of WT1 ] (C. E.Camphell et al., Oncogene 9:583-595, 1994), and the 
intron Proc.Natl.Acad.Sci.USA and 88:9618-9622 (1991) are already reported, and participating in 
growth and differentiation of a tumor etc. is expected (D. A.Haber et al., the above-shown). 
However, WT1 is participating in growth of a leukemic cell and it is not known that the antisense 
oligonucleotide derivative to WT1 will control and check growth of a leukemic cell. 
[0003] 

[Problem to be solved by the invention]Therefore, this invention is Wilms (Wilms). Proliferation 
inhibitor of the leukemic cell containing the antisense oligonucleotide derivative to an oncogene 
(WT1) is provided. 
[0004] 

[Means for solving problem]This invention provides leukemia-cell-growth inhibitor containing an 
antisense oligonucleotide derivative to WT1. An antisense oligonucleotide derivative used by this 
invention is an antisense oligonucleotide derivative to WT1, such as a thing to a thing to a 
transfer capping site, a thing to an initiation field, a thing to an exon, or the intron of WT1 , for 
example. 

[0005]for example, a base sequence of a sense DNA strand of a field including a transfer capping 
site of WT1 — array number:, although it is expressed with nine and a base sequence of a sense 
DNA strand of the exons 1-10 of a coding region of WT1 is expressed with array number:10 - 19, 
This invention uses an antisense oligonucleotide derivative to a base sequence of a sense DNA 
strand of such WT1. This antisense oligonucleotide derivative, usually, an antisense DNA strand 
of WT1 or RNA chain continued — preferably 5-50 pieces, If combinable with a DNA strand or 
RNA chain of 9-30 base or WT1, it will be a complementary antisense oligonucleotide derivative 
which comprises 9-50 bases preferably 5-70 pieces intermittently or selectively. 
[0006]As a thing to a transfer capping site, things, such as following base sequence:5'- 
AGGGTCGAATGCGGTGGG-3' (an array number: 2) and 5 -TCAAATAAGAGGGGCCGG-3' (an 
array number: 4), are mentioned, for example. As a thing to an initiation field, an antisense 
oligonucleotide derivative to a field including the translation initiation codon ATG and its upper 
stream, and/or the lower stream is mentioned, For example, the following base sequence: 5'- 
GTCGGAGCCCATTTGCTG-3' (an array number: 6) etc. are mentioned. 
[0007]Ten exons are contained in a coding region of WT1, and an antisense oligonucleotide 
derivative of this invention, A thing to arrangement included in either of these exons, or a thing 
to arrangement covering any two exons which continue after splicing. Or it is against 
arrangement of a continuous intron, thing [ to arrangement covering an exon ] and all the introns, 



and 3' side, and 5' side non-coding region. As one example, it is against the 6th exon and a thing 
to following base sequence:5'-CGTTGTGTGGTTATCGCT-3' (an array number: 8) is mentioned. 
Although an antisense oligonucleotide derivative of a DNA strand of WT1 or RNA chain, and this 
invention that has a complementary base sequence intermittently or selectively is not asked in 
particular about a corresponding field, In these, a thing like a ribozyme which has the function to 
cut a DNA strand or RNA chain of WT1 is also contained. 

[0008]Although structure of an antisense oligonucleotide derivative used in this invention is as 
having been shown in ** 1 , any of oxygen (O), sulfur (S), a low-grade alkyl group, primary amine, 
or the second class amine may be sufficient as X independently. Any of oxygen (0) or sulfur (S) 
may be sufficient as Y independently. Z is hydrogen or a hydroxyl group. B is a complementary 
oligonucleotide of DNA or mRNA which is chosen from either adenine, guanine, thymine or 
cytosine when Z is hydrogen, is chosen from either adenine, guanine, uracil or cytosine when Z is 
a hydroxyl group, and mainly encodes WT1. R is hydrogen, a dimethoxytrityl group, or a low- 
grade alkyl group independently, n is 7-28. 
[0009] 

[Chemical formula 1] 
R0CH 2 

.0. 




[0010]Antisense oligonucleotide embellished not only in antisense oligonucleotide which is not 
embellished as a desirable antisense oligonucleotide derivative may be sufficient. As such a 
modification object, the above-mentioned methyl phosphonate type or a low-grade alkyl 
phosphonate modification object like an ethyl phosphonate type, other phosphorothioate 
modification objects, or a phosphoro friend date modification object is mentioned, for example 
(refer to ** 2). 
[0011] 

[Chemical formula 2] 
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[0012]These antisense oligonucleotide derivatives can be obtained with a conventional method 
as follows. Antisense oligonucleotide whose 0 and Z X and Y of ** 1 are hydrogen or a hydroxyl 
group is easily compounded by commercial DNA synthesizers (for example, product made by 
Applied Biosystems, etc.). 

[001 3]Z can acquire a synthetic method of antisense oligodeoxyribonucleotide which is hydrogen 
by solid-phase-synthesis method which used phosphoroamidite, a solid-phase-synthesis method 
using hydrogen phosphonate, etc. For example, T. Atkinson and M.Smith, in Oligonucleotide 
Synthesis:A Practical Approach, ed.M.J.Gait, IRL Press, and 35-81; (1984) M.H.Caruthers, 
Science, 230, and 281; (1985) . A. Kume, M.Fujii, and M.Sekine, M. Hata and J.Org.Chem., 49- 
2139;(1 984) B.C.Froehler, M. Matteucci and Tetrahedron. Lett, 27, and 469; (1986) . P.J. Garegg 
and I.Lindh, T. Regberg and J.Stawinski, R. Stromberg and C.Henrichson, ibid, 27, 4051 ;(1 986) 
B.S.Sproat, M.J. Gait, in Oligonucleotide Synthesis: A Practical Approach and ed.M.J.Gait, IRL 



Press and 83-115; (1984) S.L.Beaucage and. M.H. Caruthers and Tetrahedron. Lett, 22, and 
1859-1862. (1981);M.D.Matteucci. and M.H. Caruthers, Tetrahedron Lett., 21, and 71 9-722;(1 980) 
M.D.Matteucci and M.H. Caruthers and J.Am.Chem.Soc, Refer to 103 and 3185-3191 (1981). 
[001 4]X a trialkyl phosphate modification object which is a lower alkoxy group, A conventional 
method, For example, by processing an oligonucleotide obtained by chemosynthesis with DMF / 
methanol / 2,6-lutidine solution of tosyl chloride. It can obtain (Moody H.M., et al., Nucleic Acids 
Res., 17, and 4769-4782 (1989)). X an alkyl phosphonate modification object which is an alkyl 
group, A conventional method, For example, phospho friend DAITO. it can use and obtain (M. — 
A. — ) [ Dorman and ] et.al., Tetrahedron, 40, 95-1 02;(1 984) KLAgarwal and F.Riftina, Nucleic 
Acids Res., 6, and 3009-3024 (1979). 

[001 5]X a phosphorothioate modification object which is S A conventional method, For example, 
a solid-phase-synthesis method (C. A.Stein, et.al., Nucleic Acids Res., 16, and 3209-3221 (1988)) 
using sulfur or tetraethylthiuram Disulfide is used, It can obtain by a solid-phase-synthesis 
method (H. Vu and B.L.Hirschbein, Tetrahedron Letters. 32, and 3005-3008 (1991)). Both X and 
Y a phosphorodithioate modification object which is S, For example, it can obtain by a solid- 
phase-synthesis method by changing screw friend DAITO into thio friend DAITO, and making 
sulfur act (W. K-D. Brill, etal., J.Am.Chem.Soc, 111, and 2321-2322 (1989)). 
[001 6]X a phosphoro friend date modification object which is primary amine or the second class 
amine, For example, it can obtain by a solid-phase-synthesis method by processing hydrogen 
phosphonate by the first class or the second class amine (B. Froehler, et.al. Nucleic Acids Res., 
and 16-4831-4839 (1988)). Or friend DAITO can be obtained even if it oxidizes with tert-butyl 
hydroperoxide (H. Ozaki, et.al., Tetrahedron Lett., 30, and 5899-5902 (1989)). 
[001 7]In that the protection must be performed since a synthetic method of antisense oligo 
ribonucleotide whose Z is a hydroxyl group has a 2'-hydroxyl group in a ribose (sugar) compared 
with antisense oligodeoxyribonucleotide, although it is very complicated, It is compoundable by 
choosing a protective group and a phosphorylation method suitably (microbiology basic lecture 
refer to KYORITSU SHUPPAN Co., Ltd. issue on eight volumes, gene engineering, Eiko Otsuka, 
Kazunobu Miura collaboration, Tadahiko Ando, edited by SAKAGUCHI, Kenji, and October 10, 
1987). 

[0018]Refining and a purity check can be performed by high performance chromatography and 
polyacrylamide gel electrophoresis. It can carry out by a check, Electrospray Ionization Mass 
Spectrometry, or Fast Atom Bonbardment-Mass Spectrometry of a molecular weight. In any 
stages of resulting in mature mRNA, an antisense oligonucleotide derivative of this invention acts 
from genomic DNA, and it is thought by controlling the manifestation that growth of a leukemic 
cell is checked. Therefore, it is expected that antisense oligonucleotide of the invention in this 
application is effective because of a therapy of leukemia. 

[001 9] Furthermore, it is thought that an antisense oligonucleotide derivative of this invention 
checks growth of a leukemic cell specifically, without checking growth of normal marrow cells as 
mentioned later. Therefore, a leukemia patient's cell, for example, marrow cells, or peripheral 
blood is taken out to the outside of the body, Application to autologous bone marrow 
transplantation" and "private peripheral blood stem cell transplantation" of carrying out in vitro 
processing with an antisense oligonucleotide derivative of this invention, checking growth of a 
leukemic cell, and returning only normal marrow cells to the inside of the body again is also 
possible. 

[0020]An antisense oligonucleotide derivative of this invention can be mixed with a suitable 
inertness base to them, and can be used as external preparations, such as paint and cataplasms. 
If needed, an excipient, an isotonizing agent, a solubilizing agent, a stabilizing agent, an antiseptic, 
a soothing agent, etc. can be added, and a tablet, powder medicine, a granule, a capsule, a 
liposome capsule, injections, liquids and solutions, a nasal drop, etc. can be further made into a 
freeze-drying agent. These can be prepared in accordance with a conventional method. 
[0021]An antisense oligonucleotide derivative of this invention is adapted to a patient so that it 
may apply to a patient's affected part directly, or a medicine may be prescribed for the patient 
into a blood vessel and the affected part may be reached as a result. An antisense enclosure 
raw material which furthermore improves durability and membrane permeability can also be used. 



For example, liposome, poly-l_-lysine, lipid, cholesterol, RIPOFE cutin, or these derivatives are 
mentioned. 

[0022]A dose of an antisense oligonucleotide derivative of this invention can be suitably adjusted 
according to a patient's condition, age, sex, weight, etc., and a desirable quantity can be used for 
it. According to a patient's condition, a drugs form, etc., a desirable method can be suitably used 
for the medication method from various medication methods, such as internal use, intramuscular 
administration, intraperitoneal injection, intracutaneous administration, hypodermic 
administration, intravenous administration, intraarterial administration, and rectum administration. 
This invention is explained in detail in an embodiment below. 
[0023] 

[Working example] 

Oligodeoxyribonucleotide (an array number: 1-8) used below for synthetic example 1. was 

compounded using an automatic synthesizer unit (Applied Biosystems), high performance 

chromatography refined, and ethanol precipitation was performed 3 times, and it suspended to a 

phosphate buffer solution. The compound oligonucleotide is as follows. 

An array number: Sense arrangement of 1 transfer capping site (SE1) 

An array number: Antisense arrangement of 2 transfer capping site (AS1) 

An array number: Sense arrangement of 3 transfer capping field (SE2) 

An array number: Antisense arrangement of 4 transfer capping field (AS2) 

An array number: Sense arrangement of 5 initiation field (SE3) 

An array number: Antisense arrangement of 6 initiation field (AS3) 

Array number: Sense arrangement of the 7 exon 6 (SE4) 

Array number: Antisense arrangement of the 8 exon 6 (AS4) 

[0024]the leukemia cell line K562 of the embodiment 1.WT1 manifestation positivity was 
inoculated into RPMI1640 culture medium which does not contain the fetal calf serum (FCS) in a 

flat bottom 96-well plate in the quantity of a 5x10 4 individual / ml, lOOmicrol / well. Each 
oligonucleotide was added so that the last concentration might become a well of three reams in 
ml and 200 microg /. after the incubation of 2 hours — each — FCS was added so that the last 
concentration might be 10% at a well. The oligonucleotide of the half of the aforementioned 
quantity was added to the culture every 24 hours. 

[0025]After cultivating for 96 hours, the survival cell was calculated with the dye exclusion 
assay. PBS of the same volume that does not contain a nucleotide was added as a contrast 
culture, and the cell number of this contrast culture was made into 100%. This result is shown in 
drawing 1. In the passage clear from this figure, any antisense oligonucleotide checked growth of 
the cell strongly compared with the corresponding sense oligonucleotide. 
[0026]Although the same experiment as the embodiment 2. embodiment 1 was conducted, the 
oligonucleotides SE3 and AS3 were added by various concentration. Although a sense 
oligonucleotide (SE3) hardly checked the growth which is a cell in a passage clear from drawing 

2, antisense oligonucleotide (AS3) checked growth of the cell on the concentration dependence 
target. 

[0027]Although the same experiment as the embodiment 3. embodiment 1 was conducted, the 
oligonucleotides SE4 and AS4 were added by various concentration. Although a sense 
oligonucleotide (SE4) hardly checked the growth which is a cell in a passage clear from drawing 

3, antisense oligonucleotide (AS4) checked growth of the cell on the concentration dependence 
target. 

[0028]The same experiment as the embodiment 4. embodiment 1 was conducted. However, the 

cell was cultured in the flat bottom 24-well plate in the quantity of a 2.5x1 0 4 individual / ml, 1 
ml / well. The oligonucleotides SE3 and AS3 were added, and the survival cell number was 
calculated in two to five days every day. A result is shown in drawing 4. When a sense 
oligonucleotide was added as for a passage clear from a figure, growth of the cell was seen like 
the case of contrast, but growth of the cell was controlled when antisense oligonucleotide was 
added. 

[0029]The same experiment as an embodiment 5. embodiment 1 was conducted. However, as an 



oligonucleotide, SE3. And AS3 and myeloperoxydase. (MPO) In a gene. Receiving antisense 
oligonucleotide 5'-AGAGAAGAAGGGAACCCG-3' (an array number. 20) (MPO-AS) and 
antisense oligonucleotide 5-GCGTGGGCAGCCTGGGAA-3' to the blood coagulation factor V 
(FV). (An array number: 21) It used (FV-AS). Growth of a cell was checked, only when AS3 was 
used so that clearly from drawjrjg 5. 

[0030] Although the same experiment as an embodiment 6. embodiment 1 was conducted, WT1 
manifestation positive cell stock HEL, THP-1, and WT1 manifestation negative cell strain U937 
were used as an experiment cell. As an oligonucleotide, the eight same kinds as a case of 
Embodiment 1 were used. Growth of a cell was checked by antisense oligonucleotide when WT1 
manifestation positive cell system HEL (drawing 6) or THP-1 (drawing 7) was used. On the other 
hand, when WT1 manifestation negative cell strain U937 (drawing 8) was used, growth of a cell 
was not checked even if it added antisense oligonucleotide. 

[0031]Heparin processing of the marrow cells from an embodiment 7. leukemia patient and a 
healthy applicant was carried out, and it suspended to RPMI1640 culture medium, and a bone 
marrow monocyte cell was obtained by Ficoll-Hypaque density gradient centrifugation. The plate 
of the above-mentioned mononuclear cell was carried out to a flat bottom 96-well plate into 
which alpha-MEM containing GM-CSF (100 ng/ml) and IL— 3 (100 units / ml) was put in quantity 

of a 1 .5x1 0 6 individual / ml, 100microl / well. Processing by an oligonucleotide (SE3 and AS3) 
was made to be the same as that of Embodiment 1. Cells are collected in 96 hours and it is 
methylcellulose culture. The plate was carried out to [1.2% methyl cellulose alpha-MEM, 20%FCS, 
GM-CSF (100 ng/ml), G-CSF (100 ng/ml), and IL-3 (100 units / ml) and SCF (10 ng/ml)]. 
Culture was performed by three reams. A leukemic cell colony (CFU-L) and a granulocyte- 
macrophage colony (CFU-GM) were calculated on the 14th. 

[0032] Formation of a leukemia colony in a sample from four leukemia patients (an acute- 
myelogenous-leukemia (AML) binary name, a chronic-myelogenous-leukemia (CML) binary name) 
is shown in drawing 9. It turns out that an appearance of a colony was checked by antisense 
oligonucleotide. An appearance of a granulocyte macrophage colony in a sample from a healthy 
applicant is shown in drawing 10. Formation of a colony was not checked by antisense 
oligonucleotide, either. 

[0033]In an embodiment 8.24-well plate, from a patient who has a 5x1 0 4 cell / K562 cell (A) of a 
well, or AML to a fresh leukemic cell (B). Random oligonucleotide and oligonucleotide AS1, 
oligonucleotide AS2, or oligonucleotide AS3 were added by 200 microg/ml concentration, and it 
added by 100 microg /concentration ml every 24 more hours. A cell was acquired four days after 
the first processing by an oligonucleotide, and PBS washed, and lysis was carried out with 
sample buffer solution of Laemli. 

[0034]Each cell lysate from a cell of a 2x1 0 4 individual was boiled for 5 minutes, and then it 
applied to each lane in 7.5% dodecylsulfuric acid sodium polyacrylamide gel. They are after an 
electrophoresis and protein IMMO billon (Immobilon) It was made to shift to a 
polyvinylidenedifluoride filter (MilliporeCorp. MA, U.S.). This filter, Synthetic polypeptide (with 
anti — WT1 polyclonal antibody to amino-acid-locations 177~192;Lys His Glu Asp Pro Met GlyGIn 
Gin Gly Ser Leu Gly Glu Gin Gin (an array number 22).) The probe was carried out and then it 
processed by horseradish peroxidase joint anti — immunoglobulin antibody (Amersham, Little 
Chalfont, Britain). A filter was immersed in a detecting reagent (Amersham, Little Chalfont, 
Britain) after washing for 1 hour, and autoradiograph processing was carried out for 1 to 5 
minutes. 

[0035]After TBST (Tris-buffer solution which contains Tween 20 0.05%) washes twice, The probe 
of the filter was carried out by anti — actin monoclonal antibody (Oncogene Science Inc., NY, 
U.S.), and autoradiograph processing was carried out as mentioned above. Density of a band 
corresponding to WT1 protein and actin was measured by densitometer CS-9000 (a slip, Kyoto), 
and a WT1 /actin ratio was calculated. 

[0036]A result is shown in A and B of drawing 11. In this figure, when the lane 1 adds a random 
oligonucleotide, the lane 2 adds oligonucleotide AS3, and the lane 3 adds oligonucleotide AS1, 
the lane 4 shows a result at the time of adding oligonucleotide AS2. When AK562 cell of this 



figure is used, B shows a result at the time of using a fresh leukemic cell from a patient who has 
AML 

[0037]When WT1 oligonucleotide was added to a culture medium of K562 cell so that clearly 
from A, a level of WT1 protein fell intentionally. On the other hand, a random oligonucleotide as 
contrast did not affect WT1 protein level. When WT1 oligonucleotide was added to a culture 
medium of a leukemic cell newly isolated from a patient who has AML so that clearly from B, 
WT1 protein level fell intentionally. These results show clearly that WT1 antisense 
oligonucleotide checked growth of a leukemic cell specifically via a fall of WT1 protein level. 
Antisense oligonucleotide of this invention is expected as a new leukemia treating agent 
effectively because of inhibition of growth of a leukemic cell therefore as above. 
[0038] 

[Layout Table] 

array number: — length [ of 1 arrangement ]: — mold [ of 18 arrangement ]: — number [ of 
nucleic acid chains ]: — kind [ of single strand arrangement ]: — synthetic DNA arrangement 
CCCACCGCAT TCGACCCT 1 8[0039]array number: — length [ of 2 arrangement ]: — mold [ of 
18 arrangement ]: — number [ of nucleic acid chains ]: — kind [ of single strand arrangement ]: 

— synthetic DNA arrangement AGGGTCGAAT GCGGTGGG 18[0040]array number: — length 

[ of 3 arrangement ]: — mold [ of 18 arrangement ]: — number [ of nucleic acid chains ]: — kind 
[ of single strand arrangement ]: — synthetic DNA arrangement CCGGCCCCTC TTATTTGA 18 
[0041]array number: — length [ of 4 arrangement ]: — mold [ of 18 arrangement ]: — number 
[ of nucleic acid chains ]: — kind [ of single strand arrangement ]: — synthetic DNA 
arrangement TCAAATAAGA GGGGCCGG 18[0042]array number. — length [ of 5 arrangement ]: 

— mold [ of 18 arrangement ]: — number [ of nucleic acid chains ]: — kind [ of single strand 
arrangement ]: — synthetic DNA arrangement CAGCAAATGG GCTCCGAC18[0043]array 
number: — length [ of 6 arrangement ]: — mold [ of 18 arrangement ]: — number [ of nucleic 
acid chains ]: — kind [ of single strand arrangement ]: — synthetic DNA arrangement 
GTCGGAGCCC ATTTGCTG 1 8[0044]array number. — length [ of 7 arrangement ]. — mold [ of 
18 arrangement ]: — number [ of nucleic acid chains ]: — kind [ of single strand arrangement ]: 

— synthetic DNA arrangement AGCGATAACC ACACAACG 1 8[0045]array number: — length 

[ of 8 arrangement ]: — mold [ of 18 arrangement ]: — number [ of nucleic acid chains ]: — kind 
[ of single strand arrangement ]: — synthetic DNA arrangement CGTTGTGTGG TTATCGCT 18 
[0046]array number: — length [ of 9 arrangement ]: — mold [ of 1272 arrangement ]: — number 
[ of nucleic acid chains ]: — kind [ of single strand arrangement ]: — synthetic DNA 
arrangement TGGTATCCTC GACCAGGGCC ACAGGCAGTG CTCGGCGGAG TGGCTCCAGG 
AGTTACCCGC 60 TCCCTGCCGG GCTTCGTATC. CAAACCCTCC CCTTCACCCC. 
TCCTCCCCAA ACTGGGCGCC. 120 AGGATGCTCC GGCCGGAATA. TACGCAGGCT 
TTGGGCGTTT. GCCAAGGGTT TTCTTCCCTC. 180 CTAAACTAGC CGCTGTTTTC. 
CCGGCTTAAC CGTAGAAGAA. TTAGATATTC CTCACTGGAA. 240 AGGGAAACTA 
AGTGCTGCTG. ACTCCAATTT TAGGTAGGCG. GCAACCGCCT TCCGCCTGGC. 300 
GCAAACCTCA CCAAGTAAAC AACTACTAGC CGATCGAAAT ACGCCCGGCT TATAACTGGT 
360 GCAACTCCCG GCCACCCAAC TGAGGGACGT TCGCTTTCA. G TCCCGACCTC 
TGGAACCCAC. 420 AAAGGGCCAC CTCTTTCCCC. AGTGACCCCA AGATCATGGC. 
CACTCCCCTA CCCGACAGTT. 480 CTAGAGCAAG AGCCAGACTC. AAGGGTGCAA 
AGCAAGGGTA. TACGCTTCTT TGAAGCTTGA. 540 CTGAGTTCTT TCTGCGCTTT. 
CCTGAAGTTC CCGCCCTCTT. GGAGCCTACC TGCCCCTCCC. 600 TCCAAACCAC 
TCTTTTAGAT. TAACAACCCC ATCTCTACTC. CCACCGCATT CGACCCTGCC. 660 
CGGACTCACT GCTACTGAAC. GGACTCTCCA GTGAGACGAG. GCTCCCACAC 
TGGCGAAGGC. 720 AAGAAGGGGA GGTGGGGGGA. GGGTTGTGCC ACACCGGCCA 
GCTGAGAGCG CGTGTTGGGT 780 TGAAGAGGAG GGTGTCTCCG AGAGGGACGC 
TCCCTCGGAC CCGCCCTCAC CCC. AGCTGCG 840AGGGCGCCCC. CAAGGAGCAG 
CGCGCGCTGC. CTGGCCGGGC TTGGGCTGCT. GAGTGAATGG 900AGCGGCCGAG. 
CCTCCTGGCT CCTCCTCTTC. CCCGCGCCGC CGGCCCCTCT. TATTTGAGCT 
960TTGGGAAGCT. GAGGGCAGCC AGGCAGCTGG. GGTAAGGAGT TCAAGGCAGC. 
GCCCACACCC 1020GGGGGCTCTC. CGCAACCCGA CCGCCTGTCG. CTCCCCCACT 



TCCCGCCCTC. CCTCCCACCT 1 080ACTCATTCAC. CCACCCACCC ACCCAGAGCC. 
GGGACGGCAG CCCAGGCGCC. CGGGCCCCGC 1 140CGTCTCCTCG. CCGCGATCCT 
GGACTTCCTC. TTGCTGCAGG ACCCGGCTTC CACGTGTGTC 1200 CCGGAGCCGG 
CGTCTCAGCA CACGCTCCGC TGCGGGCCTG GGTGCCTACA GCAGCCAGAG 1260. 
CAGCAGGGAG TC 1272[0047]array number: — length [ of 10 arrangement ]: — mold [ of 457 
arrangement ]: — number [ of nucleic acid chains ]: — kind [ of single strand arrangement ]: — 
feature [ of synthetic DNA arrangement ]: — a part of exon 1 of WT1 gene — arrangement 
TCTGAGCCTC AGCAAATGGG CTCCGACGTG CGGGACCTGA ACGCGCTGCT 
GCCCGCCGTC. 60 CCCTCCCTGG GTGGCGGCGG. CGGCTGTGCC CTGCCTGTGA. 
GCGGCGCGGC GCAGTGGGCG. 1 20 CCGGTGCTGG ACTTTGCGCC. CCCGGGCGCT 
TCGGCTTACG. GGTCGTTGGG CGGCCCCGCG. 180 CCGCCACCGG CTCCGCCGCC. 
ACCCCCGCCG CCGCCGCCTC. ACTCCTTCAT CAAACAGGAG. 240 CCGAGCTGGG 
GCGGCGCGGA. GCCGCACGAG GAGCAGTGCC. TGAGCGCCTT CACTGTCCAC 300 
TTTTCCGGCC AGTTCACTGG CACAGCCGGA GCCTGTCGCT ACGGGCCCTT CGGTCCTCCT 
360 CCGCCCAGCC AGGCGTCAT. C CGGCCAGGCC AGGATGTTTC CTAACGCGCC 
CTACCTGCCC 420 AGCTGCCTCG AGAGCCAGCC CGCTATTCGC AATCAGG 457 [0048] Array 
number :. The length of 1 1 arrangement :. Mold of 123 arrangement :. The number of nucleic acid 
chains :. Kind of single strand arrangement :. The feature of synthetic DNA arrangement :. Exon 2 
arrangement GTTACAGCAC GGTCACCTTC GACGGGACGC CCAGCTACGG 
TCACACGCCCTCGCACCATG 60CGGCGCAGTT CCCCAACCAC TCATTCAAGC of WT1 gene 
ATGAGGATCC CATGGGCCAG CAGGGCTCGC 120TGG 123[0049]Array number :. The length 
of 12 arrangement :. Mold of 103 arrangement :. The number of nucleic acid chains :. Kind of 
single strand arrangement :. The feature of synthetic DNA arrangement :. Exon 3 arrangement 
GTGAGCAGCA GTACTCGGTG CCGCCCCCGG TCTATGGCTG CCACACCCCC 
ACCGACAGCT 60GCACCGGCAG CCAGGCTTTG CTGCTGAGGA of WT1 gene CGCCCTACAG 
CAG 1 03[0050]array number: — length [ of 13 arrangement ]: — mold [ of 78 arrangement ]: — 
number [ of nucleic acid chains ]: — kind [ of single strand arrangement ]: — feature [ of 
synthetic DNA arrangement ]: — WT1 gene exon 4 arrangement TGACAATTTA TACCAAATGA 
CATCCCAGCT TGAATGCATG. ACCTGGAATC AGATGAACTT 60AGGAGCCACC TTAAAGGG 
78[0051]array number: — length [ of 14 arrangement ]: — mold [ of 51 arrangement ]: — 
number [ of nucleic acid chains ]: — kind [ of single strand arrangement ]: — feature [ of 
synthetic DNA arrangement ]: — exon 5 arrangement AGTTGCTGCT GGGAGCTCCA 
GCTCAGTGAA ATGGACAGAA GGGCAGAGCA A 51 of WT1 gene[0052]Array number :. The 
length of 15 arrangement :. Mold of 97 arrangement :. The number of nucleic acid chains :. Kind of 
single strand arrangement :. The feature of synthetic DNA arrangement :. Exon 6 arrangement 
CCACAGCACA GGGTACGAGA GCGATAACCA CACAACGCCC ATCCTCTGCG GAGCCCAATA 
60CAGAATACAC ACGCACGGTG TCTTCAGAGG CATTCAG of WT1 gene 97[0053]Array 
number .. The length of 16 arrangement :. Mold of 151 arrangement .. The number of nucleic acid 
chains :. Kind of single strand arrangement :. The feature of synthetic DNA arrangement :. Exon 7 
arrangement GATGTGCGAC GTGTGCCTGG AGTAGCCCCG ACTCTTGTAC GGTCGGCATC 
TGAGACCAGT 60GAGAAACGCC CCTTCATGTG TGCTTACCCA of WT1 gene GGCTGCAATA 
AGAGATATTT TAAGCTGTCC 120 CACTTACAGA TGCACAGCAG GAAGCACACT G 151 [0054] 
Array number :. The length of 1 7 arrangement :. Mold of 90 arrangement :. The number of nucleic 
acid chains :. Kind of single strand arrangement :. The feature of synthetic DNA arrangement .. 
Exon 8 arrangement GTGAGAAACC ATACCAGTGT GACTTCAAGGACTGTGAACG 
AAGGTTTTCT CGTTCAGACC 60AGCTCAAAAG ACACCAAAGG AGACATACAG 90 of WT1 
gene[0055]Array number :. The length of 18 arrangement :. Mold of 93 arrangement .. The number 
of nucleic acid chains :. Kind of single strand arrangement :. The feature of synthetic DNA 
arrangement :. Exon 9 arrangement GTGTGAAACC ATTCCAGTGT AAAACTTGTC 
AGCGAAAGTT CTCCCGGTCC GACCACCTGA 60AGACCCACAC CAGGACTCAT 
ACAGGTAAAA CAA 93 of WT1 gene[0056]Array number :. The length of 1 9 arrangement :. Mold 
of 158 arrangement :. The number of nucleic acid chains :. Kind of single strand arrangement .. 
The feature of synthetic DNA arrangement :. The exon 10 of WT1 gene is arrangement 
GTGAAAAGCC CTTCAGCTGT CGGTGGCCAA GTTGTGAGAA AAAGTTTGCG CGGTCAGATG 



60AATTAGTCCG CCATCACAAC ATGCATCAGA a part. GAAACATGAC CAAACTCCAG 
CTGGCGCTTT 120 GAGGGGTCTC CCTCGGGGAC CGTTCAGTGT CCCAGGCA1 58[0057]array 
number: — length [ of 20 arrangement ]: — mold [ of 18 arrangement ]: — number [ of nucleic 
acid chains ]: — kind [ of single strand arrangement ]: — the synthetic DNA arrangement 
AGAGAAGAAG GGAACCCC [0058]array number: — length [ of 21 arrangement ]: — mold [ of 
18 arrangement ]: — number [ of nucleic acid chains ]: — kind [ of single strand arrangement ]: 
— the synthetic DNA arrangement GCGTGGGCAG CCTGGGAA [0059]array number: — length 
[ of 22 arrangement ]: — mold [ of 16 arrangement ]: — kind [ of amino acid sequence ]: — 
synthetic peptide arrangement Lys His Glu Asp Pro Met Gly Gin Gin Gly Ser Leu Gly Glu Gin Gin 
5 10 15 
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s: i/><. 



(57) [St!;3 

[Mi] ffa*^-fr<oam«iBnis«wii»s'j*ffi* 

IWftf-BH ^7kk*|i*»fcrf (WT 1 ) tjtt 




* 



(Ii"/ 5 0l>O 



(2) 



f#B8¥9-l 04629 



i m-tm 1 1 *ja lVKxmmm^ ( wt i > t 

sryf-^y-x^y rf^y** fJSHWki^-C** 
cojin-f £^&< fc 1 9«o j* 7 y*f- Kfcritti 7> 

f-fc y X* 'J 3-3? ? M-f- F Vfo ft , If 1 (Cie»t7) 

[ if 3 ] Miar vf-t y 3* ? y*?- m 

5 ' -AGGGTCGAATGCGGTGGG-3 ' (l»ll#^ : 2 ) Xli 
5 ' -TCAAATAAGAGGGGCCGG-3 ' (ffiJ'JS t : 4 ) 

£*rr * , imm 2 t:Ea«Ei<i#fai8a*)ffla^pj. 
[i»*ii4 ] wer>*Hi yx* y 3'* ? m 

&'j>-% < t i> 9ffl«jf 9 + h r y f-t yx 
[»««5] friar y**yx*y 3\*?y;H- f 

5 ' -GTCGGAGCCCATTTGCTG- 3 ' (ffi^I# ?- : 6 ) 

Iffl*ifl6 ] flffiry-f -t yx* 'J 3*3? ? y** F'18 
>y%< b i> 9®cr> j? 7 y** Ftzttlffi-&Tyi-b>X 

l mm 7 ] frisx ? y ytfw, e x ? y y x% h , if 

tcgfi»icoaiiaffi«mMm. 
[ff#iH8 ] irteryf-b yx*y 3' 3? ? y*t p» 

&c0t£SBi?'J : 
5 ' -CGTTGTGTGGTTATCGCT- 3 ' (ffi?iJ§-¥ : 8 ) 

[000 1] 
[0002] 

[ffefccOtiffi] >M;kAX (Wilms) mMli, &£ftl 1 
P 1 3tfti«tS T M;Ww*Ji*13lft7- (WT1 ) <DM 
tt^fjHF^iittfcC J: 9£-f 4*jfiBB«T** (c 

all KMet al.. Cell 60:509, 1990). WT 1 C0#3 — 
F hitfid^i] (C.E.Camphellk, Oncogene 9 : 583-595, 1 
994}&lMy Fay £-£tf3-Fffil$(D. A. Habere Pr 
oc. Natl . Acad. Sci . USA, 88 : 9618-9622, (1991) ){ii"C 

wt i tf&mmMmnmmzm -> vza o , wt i c*r 



-f ft 7>ft yx.?r y ^ ^f - Fi^fr^ajfiiiWffl 

[0003] 

/^X(Wilns) BSBte^ (WT 1 ) KJttSTVf-fe 

yx^- y 3- 3? 7 y^-f KS^iflc*^-c«5 ejm#i*Hiia 

[0004 ] 

s r y f-fc yx^- y ^ ^ i^^-f - H^»#t ^rifis 
ejtifiifflififljMBiwii* sftr* . *«^Tffiffj-r*r 
y-H: yx^j-y 3-^ ^ y^-^ mmmz. mm. wt 

CWf S to. y ytstrs i>o*Wi-f y Fny 
l,ZfttZiiir>%l:WTllzm-Z>Ty* : tyx*V3 

[00053 mm'wT 1 cr>m-*v 

t^^iS^-b y X D N A jacOSSE5iJ»±H5iJ#^ : 9 1'^ 

i fcWT l on— KsSfeScox^ yy i~i Oco 

±y xy>n h&tmw&mtWM^ ■■ 10-1 9-cs 

*)§ix5*^ #&BJ1tedC0j;-5&WTlcD-feyXDNA 

s$wia«ft:?ijtJtt6 7/tt>^ y 3' x y u^-f- f 
£ ffl us . ; cr» r y T-t y x.-t y 3^ n^rfH 
§#3*ii. iifswri cor yf-tyxDNAS5*!ttiR 

NAg[i7)jii^L!t5~5 0ffl. 4f±L<ti. 9-30fla 

6 c t ISt wft Wf . BM*W* Jtii^WCffl 

it^r y-f-t >x>f y 3;x ^ y^-f- Ki8sw*rt*$. 
[0006] te^-v 7 h-y^{ic*rtl. tcot Lt 

<i. ^^(i'<^iggK?lJ : 5' -AGGGTCGAATGCGGTGGG - 
3' (lS?']#-t : 2) -TCAAATAAGAGGGGCCGG- 
3 ' (gymH : 4 ) ^ifSOtO^W^S. £fZ. 

mmMtim:tti-&t>nk s?ir»3 F-yA 

ryf-fe y 37 ? y^-f- FiM(** ! ¥(f ^>ix. M 

m<Xnl&Min: 5' -GTCGGAGCCCATTTGCTG- 3 ' (IE 
[0007] ifc. WT 1 C03- FpIJi^ti 1 0($C0X 

? y y*%iixTfe y . w&fprr y^-t y^t y 3 '3? 
9V^&Y immi » I ft ^ cox ^ y y co^-f iiAHz 

■fh v ^Tix* 1 2 )®cox 7 y > t bKhWMlzn-th i> « 
*>l.u«. 3MW4>f yFnyfcx^yyfc^jt^ffi^i 
tW-tStco. ^Tco-fyFny&y^' , 5' (1^3 

- Y$m<r>umznt & t co-e#> s . i cut lt» ^ e 

x^yyC3itfl.tcOT-|)0, ^cotSSfE^i : 5' -cgt 
TGTGTGGTTATCGCT- 3 ' ( : 8 ) tZMth t£0*>' 
^(f^ilS. WT 1 COD NAMiyiRNAH 



(3) 



#I?B¥9-1 04629 



mmiz^-ziimzmh^iiK ift^+tii. wt 

[0 0 0 8] *^BBti3^Tffiffl$iiSTyf-b>X^ 

Xte&iLTlefg (0) (S) . ffi 

■WiTtii^. Yii5*iLTK^ (O) ft*v^i>f ^ 
(S) Wvfft-c^iK Z{i*5|±fcJi*iS3E-C'*> 

t§rf-y. yr-y. ^y^ivhi^i^v^y^ 

^■ftiirtptiWttl. £'c LTWT1 f 3-FfliDN 
[00 0 9] 

[flu ] 

ROCHj B 




OR Z 



COO 1 0] tft L^T/'f-tyx^ U 3"7 9 l/^f- K 

ttS#*W f «i.£ (ft 2 #sa) . 
[00 11] 
[■ft 2] 



(4) 



f#iiW9-l 04 629 



I 

0 
I 

I 

0 
I 



CH 3 — P=0 



0 

I 

S-— P=0 



S~ — P=S 



0 



'J >® h 'JxxrA 



CH 3 0— P=0 
I 



[0012] cix^wry-f-feyx^-y^^^i^i-^-F 
i cox#x>'y#o. z*vj<3ixii7kSg*T-* sry^-fe 

XXt U -J J 7 Utff- HfiflJffiOD N A^fiSt^if (Mi 
^'Applied BiosystemsttM^fc') H«t 

[0013] z*f?jc*Tfe&ry^-byx>j-'j3r-r5j- J f 
temsmiiZtx-ft&zttfTZz. mm, T.Atkin 

son, M. Smith, in Oligonucleotide Synthesis : A Prac 
tical Approach, ed. M.J. Gait, IRL Press, 35-81 (198 



4) ; M.H.Caruthers, Science, 230, 281 (1985) ; A.K 
ume, M.Fujii, M.Sekine, M.Hata, J. Org. Chem. , 49,21 
39 (1984) ; B.C.Froehler, M.Matteucci, Tetrahedron 
Lett., 27, 469 (1986) ; P.J.Garegg, I.Lindh, T.Reg 
berg, J.Stawinski , R.Stromberg, C. Henri clison, ibi 
d, 27, 4051 (1986) ; B.S.Sproat, M.J. Gait, in Oligo 
nucleotide Synthesis : A Practical Approach, ed.M. 
J.Gait, IRL Press, 83-115 (1984) ; S.L.Beaucage an 
d M.H.Caruthers, Tetrahedron Lett. , 22, 1859-1862 
(1981) ; M.D.Matteucci and M.H.Caruthers, Tetrahedr 
on Lett., 21, 719-722 (1980) ; M.D.Matteucci and M. 
H.Caruthers, J. Am.Chem.Soc. , 103, 3185-3191 (1981) 



(5) #§Tf-9-l 04 6 29 



£#SS?)<I fc . 

[0014] X1fiim7JV1 v-mZ'h h 'J >!? r- 'J x 

/ 2 , 6 -;^s;y»atrjpM-4 £ fc t i 9#s ; fc 

* s "C£l> (Moody H.M., et al., Nucleic .Acids Res., 
17 , 4769-4782 (1989)) « X tf7)V*A>&Zh h 7)V* 

hi^X^lCbtfiX'^t (M. A.Dorman, et.al., Te 
trahedron, 40, 95-102 (1984) ; K.L.Agarwal and F.Ri 
ftina, Nucleic Acids Res., 6, 3009-3024 (1979)) . 

[00 1 5] X*sst-*l.*^^a^3j-x-b^tt# 

n, et.al., Nucleic Acids Res., 16, 3209-3221 (198 
8)) *SV^±f-h5x^;Pf-^5A i/X)V7 -f F Srffl 
V VC , Hffl£j®££ i 9 ft* d fc & * ( H. Vu and 
B.L.Iiirschbein, Tetrahedron Letters. 32, 3005-3008 
<199D) . X, Y#fci(;:ST'£6*x*n>'^M-x 

- h (S«5f*(s , w t (ft** r s r-f b £ 7 5 y a f 

r )'&hZtfi l X'%Z> (W.K.-D.Brill, et.al., J.Am.Che 
m.Soc., Ill, 2321-2322 (1989)). 
[00 1 6] Xtf~m7l>hUA±ZM7^>T:foh 
^n7Sf-MS*«i. Fny'xy* 

Xm^mX-niZt^T^ 1 (B.Froehler, et.a 
1. Nucleic Acids Res., 16,4831-4839 (1988)). J>* 
r S^'-f hSrt e r t -7*f7l"M Fo>i-:*3f 
VXmtlXWt&ZbtfX-Pl (H.Ozaki, et.a 
1., Tetrahedron Lett., 30, 5899-5902 (1989)) . 

[ o o i 7 ] z ##iH6T* * ryft >x * y y # 
5 ? u-^-f- F<7>£i£i£ii, r yf-feyx^ y r/r**!' 
y^jr^usr-f-F^Jt^T, •;*-:*<«) £2' -# 

reaiK-r s c 1 1 i o t h - fc % h ( mm 

«l, SDttrJI. 1 9 8 7*F- 1 0£ 1 o n. 

?7 y < - . if y 7 ? v ivr s f Yivrnmrnx-K ? <i 

fc* ! T"££, 7r-7M^f2ii, Electrospray Ionizati 
on Mass Spectrometry Xli Fast Atom Bonbardment-Mas 
s SpeetronetryT'fr 5 Clfc *o ifW^cmTV^ 

yXJtVdtZ 9\s*j-Vi%mm±. genomic DNA ji^aa 
ture&niRNA£^*ViA^Sg|©£i3Vvt ifrfflU *W 
%JH£«J-f £ C fc £i QjflHf|iN8Sa^?B&ffi*1- 

*t#*.fc*is. #^t. *m$fifrrr>+ j t>x*y 



[00 19] Zt>lZ%%ffl<7)7>1"t>Z* , J-l??l' 
^■f-FIWHWix aiWSfcS'K iEJ&&ftffi«Jfi<am 
5M#f*::fc&<. #MWK6«?MMM£fS 
fc*LS. Lft^T. aifiL«,t.*««. 

(?)7yft y.x# y ^ 7 vtt F!&s#Tin vitrei 
mixmrnmrnrnzmixn^x . itmism 
mmm * m/m \zm t^xotc^ 

[0020] ^w&^rv^vxtv-djtv-x^Y 
mm±. rh h izit LXT-mtcm%mmt a» l 

it:. >mizfctx. mm, mum. mmmm. 
%$Lim. mm. mm^^ixmm. m. m 

h . z ti h a»a t o x mm izt vx- § h . 

[002 1 ] *»ryfty^'J rfjf 9V^&V 

mmmm^mmzwmm 1 1>\ t tziummz 

■tyxaxmmm^tz t & . w*.tr . u#y 
-a. #y-L-y^'y s ytr-yF\ 3i/Xfn-/k 
y #7 x ^ +>X\i £ ii 6 »M»*i6«*W ft* . 
[0022] *»7>fty^^'J rOr?V:*^K 

tEtTSgPIS ttf * t V vt&ffl^* i fc //t"S * . 

t . m*mitmwtizhv>xm 1 < ia^-*. 

[0023] 

t^ffj] 

f-F (rE5'J#^: 1-8) Sr. SSS^^S (Applied 
Biosystems) £fflWT-&j£U saS?g^O-7F^5>7 
^-tiOfSISL. x^/-;M«^3t51^VK -f LT 
'J y BHiff %£Si9 Lfc . L fc* U ^5 ^ L-^-f F 

is&am^x-hh. 

E 1 ) 

W (ASl ) 

fid?ij#^ : 3 df * "/ t">.7'M^O-t > Xfi^lJ ( S 
E2) 

li?ij$^r : 4 V>?&mcr)7 
91] (AS 2 ) 

ffi?IJ#^ : =5 Sf?ffl4^1S<7)-b > Xffi?iJ ( S E 3 ) 

82?'js^- .■ 6 f^^i&fs^«r> f-t >x®in ( A S 



(6) 
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3) 

BS?I#^ : 7 y y 6 <r>*. y*BE?'l ( s E 4 ) 

BS?i|#^T : 8 X.?V>6<7)T> J f~b>A&ffl (AS 
4) 

[0024] mm i . wt i ^«tt<7)auLffi*E3att 

K562£5X10 4 ®/m\ N 1 0 0 1 /^X/l-COl: 
T\ «9 6-'>X/t,Tl'-M%9. ^ySk'Mii (F 
CS) ££WL&HRPMI 1 64 0i§Jffit^SL^„ 

2 00/i g/ml t 1 o IZ'SM Ltz . 2 D#RfI<50'f 
a^-i/g yc9?£, ^x^tttfcftKtfl 0%tt'l» 

[0025] 9mumLtz&, mmmzi d£ 

#WLftvmtt«OPBS£»U fl/CiWffiB 
igftttcO«$c£ 1 0 0%t Lfc. <r<ote**@i 

[00 26] mSM2 . HJfeffl 1 fciaitt^^afcSffofe 

0*. ^ U -dy. 7 FSE 3Sl>"A S 3 £g*?)ig£ 
TifiiniLfc. H24»<9fl(?>36«fcji l 5. ±V7JtW*9 
(SE3) te«3S^£(5^fc1SWLt-^ 
ofci*. T>l~t>X*Vzfji7l<*j-y (AS 3) 12 
*Ktt#W£iimiB<0^£ffi*lfc. 
[0027] £ftglJ3 . ^Sfeffl 1 ifi«0ia*£fT-?£ 
*\ * U ^7 7 b F S E 4 A S 4 cO?l!£ 
T'^SpL^o H3*^B^^*>^iiD. tyx^Uijt^ 
U^f-F (SE4) te«^igM&<3fc^m^L&*-' 

ofc* 1 . ryf-tyxtiJrOf^M-f-F (AS4) (± 
«Ktf:#M t ««tM5l£ISW L tz . 
[0028] Hffigf 4 ■ HSfcffl 1 fc IsJS^HHHt^ 
fMU J Ff&2 4-^x;l/7'U-F+t-2. 

5xl 0 4 fl/ml, 1 ml/^x/l/WfiT'^Lt„ t'J 
J^^W^-f-FSE3&^AS3 5-gs3DL, 

oHj^o o . -t y u rfjf ? i/^-f - F s-aani Ltz 
[0029] mm\5 . mmm 1 1 Naico^g^fi^ 

fit , U 3*7 7 F=f f- F t LT . SE3MAS 
3, fW:UnA-^yf-f (MPO) jafs^t 
Ni-hT>j-t>Z.$ 'J 3"7 7 l^f- F 5 ' -AGAGAAGAA 
GGGAACCCC-3' (S^lJ#^:20) (MPO-AS)S. 

VMifflgim-v (fv) tjttsryf-by^^'jd' 

5? 7 F t}- f- F 5 ' -GCGTGGGCAGCCTGGGAA- 3 ' ( &®\% 

21) (FV-AS) £ffllOJt. H5A^Hf3^*>gr 
i 3 1 . A s 3 £ fflv \tz^cn>frMmMWMM 5 ii 



[0030] mrnie. mmm 1 fc (la^it^ 

A\ UMifflliafc LT . WT 1 ^lUttWft H E LRU 
TH P - 1 . MW'tWT 1 %iiP4ttffliattU 9 3 7 
V*. tf'Jrf^M-f-FiL-Cii. HffiMl<7)*&fc 
Ht8ffiSSffl^fc. WT1MMMHEL (H 
6)X(iTHP 1 (H7) £JHMfci|£fcU±. 7y^- 
■b y * 'J ^5t 7 u is f - F t J: 0 S ft 

fc. cmzKLx . wt i ^apittfiiiiattu 9 3 7 < h 
s) fcfflv*fc*&. ry^-ty^^'j^^v^-F^ 

[0031] j|ttW7. &to.m&%m/mm%j&BMfr 

t><nWfflM&£'WJ>!mL. RPM I 1 64 OtSffi 
fcSa L . ^ L t P i col 1 -Hypaque?SS43Sji^t I D # 
GM-C S F ( 1 0 Ong/ml ) & 
151 L- 3 ( lOOxx.yF/ml) Sr-^tfa-MEM^ 
Ail^¥JS9 6-^x;l,r^-FH, ±IE<7)J}i^i|Hfa^ 
1 . 5 x 1 0 6 fli/mL 100/il /^x/K^iTTP 
-FLit. (SE3MAS3) (C 

.t^Mfflilg^ll fc|SI«tLfc. 9 6B#F D 1f*. «^ 
m^x ^LT^<f-;Hr;Pn-xtgJfi [ 1 . 2%>f-;l^-t 

A-n-^a-MEM, 20%FCS. GM-CSF (1 

0 Ong/ml ) . G - C S F ( 1 0 Ong/ml K I L - 3 
( 1 0 0a-7 F/nl ) WSCF ( 1 Ong/ml ) ) 

rV-YLtz. fS«i3itPtf-»fc. 14B0{=ajHl« 
«3D^- (CFU-L) a^«-7;n77- 
y'3n-- (CFU-GM) tlHRUit. 

[ o o 3 2 ] m 9 iz a jt«.s#4 ^ ( ^tt*ttttems 

(AMD 2*. Sfi#MttfijlD.« (CML ) 2ft) *^ 

^>wyr;n:'<oaiDHH3nx-<7)ffM^^l-. ryj- 

^yxit ij a"5? 7 !✓* f- Fti 0 nnx-wffiJi^ffiW 
Zti£Z:bi) s bfr&. Hi ocii. «i«^,lf.fl#*^co 
•f y r/i^t'^iS^^v 7 o 7 r - x'3 ox-«oaj3K^ ^ 
t. ryf-ty^^Urf^^^f-FtJioTtnDx 

[0033] ^IfePlS. 2 4-^x;P7'U- FtfT", 5 
X 1 0 4 IffllS/^xU-OK 5 6 2« (A) XI2AML 

^^r-tsm#*^«»f^Fiifii^« ( B ) t, 5> 7" 

J^iS U r/ jf 7 U^f- F . * U 7 U^-f - F A S 1 , ^ 
y3*j?^V7}-^FAS2X(i;^ l J3"if71^^^FAS3 

2 o o ^ g /mi oatsman t . 5^24 mismz 

loojug/mi wiBSTSsSn L-t . ^ u ^ jf 7 v f 
t J: sftfljo^aa^ 4 smc«^iRt# l , p b s iz 

1 l . * LTLacmliOHf y7V^»t i 0« 

[0034] 2X10' ffl<7)«a^^^)]^M%5: 
54^E» b . * LTiXC 7 . 5 % Kfv'«t h 'J 
•7 a ^>J77 J;i^r 5 Fy^+ofcv-yfcjfffHl 

^„ ^aciS^fl:, SdH'Sr^ytt'oXInmiobilon) 
dfJt'^Ufyy^WJ F • 7 -f /U^— (Millipore 



(7) 



#SW9-1 04629 



Corp. MA, Tfcffl) IzWiyZ-ttZ. L<T) 7 Jll?-** £ 
fc#V<TJ~V (75/gtfigl 77-1 92 ; Lys Hi 
s Glu Asp Pro Met GlyGln Gin Gly Ser Leu Gly Glu G 
In Gin (ffi^lJS^ : 2 2 ) fcft-f Sffi-WT 1 itf'J 9 
a-i-iimmzX Vrn-y'L. ^LXMzi^-Xyr 

ft (Amersham, Little Chalfont , MB) <Z£ O&ML 
fz. foWik. 7-f/L-^-$r^ttl^* (Amersham, Little 
Chalfont. gffl) tlWIL. *LXl^-5im 

[00 3 5] TBST (0. O5%Tween20 

nns-nm) £±y)2®mLtzm. y<>i9-z 

til-TPj-y^S ?n— i~)ltjL# (Oncogene Science I 

nc.NY . mm) tcJ^ro-ru -clxH&nko 
t LX^t—Yy V*7y y%m Ltz. WT 1 SeH&tf 

S-90 00 (>-$X, #18) K«fcO«£U f LTW 
Tl/7?*fihHlttU:. 
[0 0 3 6] te&SrSIl lOA&tfBt^t. ^Wllt 

fcv^x . u-y i ti^y^A^u ? wjff- man 

Uc*S£\ U-y 2 t±5f 'J 3" J? 7 Ujj-f- F A S 3 £ iSsflD 

Lfc*&, u-y3i±*yrfjf^v*f-r»*Asitft(ni 

Ljfc*£, %LTV—yA\tJ[y dJL 9 Vtl- HA S 2 
fcaanLfcSteOteftfcTirf . d^H^AJiK 5 6 2 

CCCACCGCAT TCGACCCT 
[0039] ffi^JS-f - : 2 
EMOSS : 1 8 

AGGGTCGAAT GCGGTGGG 
[0 04 0 3 @S?iJS^ : 3 
fil£lja£3 : 1 8 

EMwffl ■■ KK 

CCGGCCCCTC ITATTTGA 
[004 1] : 4 

EJOW^S : 1 8 

m 

TCAAATAAGA GGGGCCGG 

[0042] mrn ^- : 5 

: 1 8 
ItflJwS : Kit 

CAGCAAATGG GCTCCGAC 
[0043] gd?IJ#^ ■' 6 
tWI«££ : 1 8 
WHOM : £K 



[0037] Afrt>tyt>fr&* 3 K 5 6 2««ig 
iftfcWT \^)^^9V ti~ F £ SsfiP LJt$£* WT 1 

mmi-^wmk&Tifz. rnn, nmtLxco 

? Vfh.it U d% 9 Utff- F(±WT ] g&®V^ti^ 

1 * "J ? l^-f F £ A M L £ ^rs £>*r££ 

Kl"^*ftS»t:fiTt!t. Liiioey&mi. wtit 
yf-by^^-ij 3'5? ? Utff- F#\ wt i saiw 

iMzmvt> o - ^x¥m^&m-immt txm 

[0038] 
1 

&?'JO££ : 1 8 

ie^s : mm 
mm : -** 



18 

SSOR : -** 



18 

&J?|J05«8:-&J«DNA 



18 

mm ■■ -** 



18 

B5>J<0iSS : &J&DNA 



18 

ifflQiffig. :MDNA 



(8) 



#$PF9-1 046 29 



GTCGGAGCCC ATTTGCTG 



18 



[0044] HE^JS-f : 7 

mm&z : 1 8 

ie?ij«s : m 



a£iJtf>«S:£«DNA 



AGCGATAACC ACACAACG 



13 



[0045] 1E?iJ#°- : 8 
fid^SDJIS : 1 8 

mmm : 



RE?'JoaH:^DNA 



CGTTGTGTGG TTATCGCT 



18 



[0046] IE^iJS-^ : 9 
ifflftfkZ : 1 2 7 2 



mm. ■. -*« 



TGGTATCCTC GACCAGGGCC ACAGGCAGTG CTCGGCGGAG TGGCTCCAGG AGTTACCCGC 60 

TCCCTGCCGG GCTTCGTATC CAAACCCTCC CCTTCACCCC TCCrCCCCAA ACTGGGCGCC 120 

AGGATGCTCC GGCCGGAATA TACGCAGGCT TTGGGCGTTT GCCAAGGGTT TTCTTCCCTC 180 

CTAAACTAGC CGCTGTTTTC CCGGCTTAAC CGTAGAAGAA TTAGATATTC fTGACTGGAA 240 

AGGGAAACTA AGTGCTGCTG ACTCCAATTT TAGGTAGGCG GCAACCGCCT TCCGCCTGGC 300 

GCAAACCTCA CCAAGTAAAC AACTACTAGC CGATCGAAAT ACGCCCGGCT TATAACTGGT 360 

GCAACTCfCG GCCACCCAAC TGAGGGACGT TOiOTTCAG KCCCACCIC TGGAACCCAC 420 

AAAGGGCCAC aCTTTCCCC AGTGACCCCA AGATCATGGC CACTCCCCTA CCCGACAGTT 480 

CTAGAGCAAG AGCCAGACTC AAGGGTGCAA AGCAAGGGTA TACGCTTCTT TGAAGCTTGA 540 

CTGAGTTCTT TfTGCGCTTT CCTGAAGTTC CffiCCCTCTT GGAGCCTACC TGCCCCTCCC 600 

TCCAAACCAC TCTTTTAGAT TAACAACCCC ATCTCTACTC CCACCGCATT CGACCCTGCC 660 

CGGACTCACT GCTACTGAAC GGACTCTCCA GTGAGACGAG GCTCCCACAC TGGCGAAGGC 720 

AAGAAGGGGA GGTGGGGGGA GGGTTGTGCC ACACCGGCCA GCTGAGAGCG CGTGTTGGGT 7S0 

TGAAGAGGAG GGTGTCTCCG AGAGGGACGC TCCCTCGGAC CCGCCCTCAC CCCAGCTGCG 840 

AGGGCGCCCC CAAGGAGCAG LGCGCGCTGC CTGGCCGGGC TTGGGCTGCT GAGTGAATGG 900 

AGCGGCCGAG CCTCCTGGCT CCTCCTCTTC CCCGCGCCGC CGGCCCCTCT TATTTGAGCT 960 

TTGGGAAGCT GAGGGCAGCC AGGCAGCTGG GGT.AAGGAGT TCAAGGCAGC GCCCACACCC 1020 

GGGGGCTCTC CGCAACCCGA CCGCCTGTCG CTCCCCCAa TCCCGCCCTC CCTCCCACCT 1080 

ACTCATTCAC CCACCCACCC ACCCAGAGCC GGGACGGCAG CCCAGGCGCC CGGGCCCCGC 1140 

CGTCTCCTCG CCGCGATCCT GGACTTCCTC TTGCTGCAGG ACCCGGCTTC CACGTGTGTC 1200 

CCGGAGCCGG CGTCTCAGCA CACGCTCCGC TCCGGGCCTG GGTGCCTACA GCAGCCAGAG 1260 

CAGCAGGGAG TC 1272 



TCTGAGCCTC AGCAAATGGG CTCCGACGTG CGGGACCTGA ACGCGCTGCT GCCCGCCGTC 60 

(XCTCCCTGG GTGGCGGCGG CGGCTGTGCC CTGCCTGTGA GCGGCGCGGC GCAGTGGGCG 120 

CCGGTGCTGG ACTTTGCGCC CCCGGGCGCT TGGGCTTACG GGTCGTTGGG CGGCCCCGCG 180 

CCGCCACCGG CTCCGCCGCC ACCCCCGCCG CCGCCGCCTC ACTCCTTCAT CAAACAGGAG 240 

CCGAGCTGGG GCGGCGCGGA GCOGCACGAG GAGCAGTGCC TGAGCGCCTT CACTGTCCAC 300 

TTTTCCGGCC AGTTCACTGG CACAGCCGGA GCCTGTCGCT ACGGGCCCTT CGGTCCTCCT 360 

(XGCCCAGCC AGGCGTCATC CGGCCAGGCC AGGATGTTTC CTAACGCGCC CTACCTGCCC 420 

AGCTGCCTCG AGAGCCAGCC CGCTATTCGC AATCAGG 457 



[0 0 4 7] EWS^: 1 0 
FlfflCOMZ : 4 5 7 



meow ■. -*m 
miomm -. ^dna 

ffiicvm ■ wt i jfifsi 1 coj^9 7 y l oy-mut 



[0048] mmn ■ 1 1 



IE?'l<0££ : 1 2 3 



(9) 



1 04 6 29 



W*\<T>W : BEH^SM : £j£D N A 

m<?m ■■ BE?J<7)#I»! : WT l JifS^oi ? y y 2 

EH 

GTTACAGCAC GGTCACCTTC GACGGGACGC CCAGCTACGG TCACACGCCC TCGCACCATG 60 

CGGCGCAGTT CCCCAACCAC TCATTCAAGC ATGAGGATCC CATGGGCCAG CAGGGCTCGC 120 
TGG 123 

coo49] : 1 2 mm. ■. -** 

ISd?lIC0^$ : 1 0 3 &d?iJ«fflS : £j£D N A 

1E?|J<7)S : W\o$m ■■ WT 1 jSfe^X? y y 3 

EM 

GTGAGCAGCA GTACTCGGTG CCGCCCCCGG TCTATGGCTG CCACACCCCC ACCGACAGCT 60 
GCACCGGCAG CCAGGCTTTG CTGCTGAGGA CGCCCTACAG CAG 103 

[0050] mm% : 1 3 mm. ■■ -*m 

SE?'J^££ : 7 8 lEM^JSi : ^fifcD N A 

KflflS : «K ffi^<^Ria : WT 1 jfi^wx? y y 4 

KM 

TGACAATTTA TACCAAATGA CATCCCAGCT TGAATGCATG ACCTGGAATC AGATGAACTT 60 
AGGAGCCACC TTAAAGGG 78 
[ 0 0 5 1 ] : 14 

Efl<0£3 : 5 1 IE?'J^S« : £j£D N A 

Eflflffl : $K I^'iJWl'ffiS : WT 1 SBte-f <7)X? y > 3 

mi 

AGTTGCTGCT GGGAGCTCCA GCTCAGTGAA ATGGACAGAA GGGCAGAGCA A 51 

[0052] wm^ ■■ 1 5 mco& : 

EWOgS : 9 7 SHOOS = a^D N A 

SMWS : fftt EMcOftiS : WT 1 »£7-0>X ? y > 6 

EM 

CCACAGCACA GGGTACGAGA GCGATAACCA CACAACGCCC ATCCTCTGCG GAGCCCAATA 60 
CAGAATACAC ACGCACGGTG TCTTCAGAGG CAT T CAG 97 
[00 5 3] mm*? : 1 6 i5<7)iSf : -** 

EM<?)j|£ : 1 5 1 BftOtfig : £)£D N A 

IE? IJSOM : «K E^iOWffi : WT 1 jafS TOX? y > 7 

@EM 

GATGTGCGAC GTGTGCCTGG AGTAGCCCCG ACTCTTGTAC GGTCGGCATC TGAGACCAGT 60 

GAGAAACGCC CCTTCATGTG TGCTTACCCA GGCTGCAATA AGAGATATTT TAAGCTGTCC 120 
CACTTACAGA TGCACAGCAG GAAGCACACT G 151 

[0054] mm^- : 1 7 mm ■. 

KM«013 : 9 0 EncomW, : N A 

t\tn<r>W ■ fflt& SffloXffl : wt i iGfox ? y y s 

SEM 

GTGAGAAACC ATACCAGTGT GACTTCAAGG ACTGTGAACG AAGGTTTTCT CGTTCAGACC 60 

AG CT CAAA AG ACACCAAAGG AGACATACAG 90 

[0055] &nm ■. 1 8 mm ■. -*« 

EM<9£3 : 9 3 EMOTgffi : £j£D N A 

K WS? : W.m<m®. : WT 1 jig T«X ? y y 9 

IE?'] 

GTGTGAAACC ATTCCAGTGT AAAACTTGTC AGCGAAAGTT CTCCCGGTCC GACCACCTGA 60 

AGACCCACAC CAGGACTCAT ACAGGTAAAA CAA 93 

[0056] em#o- . 1 9 wticrm ■. tm 

mtcn&Z : 1 5 8 iSOtfc : -#« 



(10) 



tm-T9-l 04 6 29 



mmmm ■. n a -. wt i jig^x ? v y 1 o v-m 

GTGAAAAGCC CTTCAGCTGT CGGTGGCCAA GTTGTCAGAA MAGTTTGCC CGGTCAGATG 60 
AATTAGTCCG CCATCACAAC ATGCATCAGA GAAACATGAC CAAACTCCAG CTGGCGCTTT 120 
GAGGGGTCTC CCTCGGGGAC CGTTCAGTGT CCCAGGCA 158 



[0057] mm^- : 2 0 

M&\<T>^ : 1 8 

mm. : 

AGAGAAGAAG GGAACCCC 
[0058] |£?ij#f- : 2 1 

mw&z : 1 8 

I23-IJ 

Lys His Glu Asp Pro Met Gly Gin Gin Gly Ser Leu Gly Glu Gin Gin 



: m 

GCGTGGGCAG CCTGGGAA 
[0059] : 2 2 

mm&z : 1 6 



* y -j x ? p vnwfffimz^-tyyyx'h h . 

[02] 02(3, :*'j3'*?U:t^FSE3#.jMS3 

co-m i , ejt^fflsaffi k 5 6 2 wis* t coKii&^-r 

yjyxhh. 

[03] 03(3, 5f'Jr7"5?^U^-^-FSE4S.O : 'AS4 
cojftK i: , 6lfiL««f:K 5 6 2 «OWfl5*5?f 

[04 3 04(1. *!Jrf*?M-f-FSE3&tfAS3 

[05] 05(3. s^wsfj^^^f-H^aniHwiffl 
mwk 5 6 2<vmteizmtmm^t7y7X'hi„ 
[06] 06(3, wTijKfiKtt«am««Ba»HEL 

<WH«t*H-&aAr<0* 'J ? l^f- F coffin** 
[07] 07(3. WTl^S^ft^eifil^«^THP 



10 15 

[08 ] 08(3. wt 1 mmmmm y^m 

U 9 3 7 <7)tm Mil- &M*cr)7tVdZ?h-j-i- KOffi 

[09] H9ii, mmm^t^mmmm*h 

KSE3 JkXfA. S 3 <0#)*£ jjti" / 5 7 fab & . 

[01 0] 01 0(3. JtME&^#A*alHtW^ 

* 'J zf? 7 K S E 3&t/'A S 3 <r)%%%*t?y 
7X~$>&. 

[01 1] 01 ltfcHT, A{iK5 6 2«flS»tSSUB 
tg^OWT 1 7> 'f-fe >'X?t U 3 ? U*^ K£S£So 

t ^^t-mm^iS0W0ffl<tffl'?KT-J) 0 . BtiAM L 



[01 ] 



[05] 



80 

$ 

3k 40 



£ 20 




SE3 A S3 MPO-AS FV-AS 



(11) 



04629 





(12) 



04629 



[09] 



[HI 0] 



CFU-L 



CFU-GM 



100 



I I 

n 
n 

-(3 
lw 



23 

AML-1 




AML-2 



GML-1 



CML~2 



100 





[Ell 1 ] 



A 



WT1 
actin 



actin 



1 2 3 4 

x * • < v. •. 





.. - -3 :•• y -. K. re*.* 

^ ->s: .-• ^ & ft--** A < 



1.00 &52 0.16 0.10 



B 



12 3 4 



WT1 




1,00 0.21 0.12 0.12 



